Region- and sex-related differences in maturation of astrocytes in dissociated cell cultures of embryonic rat brain.
Previous studies using dissociated cell cultures of fetal rat brain have revealed considerable regional diversity as well as sex steroid-independent sex differences in developmental schedules of dopaminergic neurons. Because these phenomena might be related to glial heterogeneity, cultures of dissociated male and female diencephalon, mesencephalon, and rhombencephalon of gestational day 14 rats were investigated with respect to the development of astrocytic markers. Cultures were incubated for 3-8 days in vitro (DIV) in serum-supplemented or serum-free medium. Vimentin and glial fibrillary acidic protein (GFAP) were quantified by counting of immunolabeled cells and immunoblotting. Vimentin and GFAP content rose from DIV 3 to 6 in all cultures. Regional variation of vimentin content was low, but large differences occurred in amounts of GFAP. GFAP reached high levels in rhombencephalon, especially when supplemented with serum, but remained very low or not detectable in mesencephalon. Simultaneous immunostaining for both cytoskeletal proteins revealed the presence of large numbers of vimentin single-labeled and small numbers of vimentin/GFAP double-labeled cells. Numbers of cells expressing GFAP showed similar regional variations as GFAP contents in both serum-free and serum-supplemented medium. They rose steeply from DIV 3 to 8 in rhomb- and diencephalon but not in mesencephalon. Transiently, female diencephalic cultures contained slightly more GFAP-immunoreactive cells than male cultures. The results thus demonstrate considerable regional heterogeneity of astrocytic maturation. However, neither the regional nor the sex differences show a consistent correlation with previous data on development of dopaminergic and other monoaminergic neurons in vitro. It seems likely that the dependence of neurons on glial environment for realization of an inherent developmental program varies among neuronal phenotypes.